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® The present invention relates to an improved 
method for embossing and decorating a thermoplas- 
tic velvet-like fabric (5). A transfer sheet (8) support- 
ing a thermally-activated decoration is simultaneous- 
ly passed with a fabric between two rolls (44,48) 
which are under pressure with respect to each other. 
At least one of the rolls is engraved so as to cause 
embossing of the fabric. The passing of the fabric 
and transfer sheet between the rolls is carried out at 
a temperature sufficient to activate the decoration 
and allow the transfer of the decoration to the em- 
bossed portions of the fabric. The fabric may be 
heated by steam heater (20) prior to the embossing- 
decorating step so that the velvet- 1 ike pile is at least 
partially plasticized. The fabric is then brushed (24) 
to erect the pile to an erect position. If the decorat- 
ing is printing, the fabric may be heated immediately 
before and after the embossing/printing step to 
transfer a sufficient amount of dye and to penetrate 
and seal the dye within the fabric (infrared heaters 
22 and 23). 




Rank Xerox (UK) Business Services 



1 



EP 0 507 028 A1 



2 



This invention is directed to a method and 
apparatus for treating a fabric which is simulta- 
n ously mbossed and decorated and, in particu- 
lar, to a method and apparatus for treating a velvet- 
like fabric. 

The process of embossing fabrics is known in 
the art. Embossed fabrics have raised or projected 
figures or designs in relief on fabric surfaces. Em- 
bossed surfaces are usually produced by passing 
the fabric through engraved, heated rolls under 
heavy pressure to give a raised effect. The fabric 
may be passed through two rolls, one of which is 
engraved and the other being smooth, or both rolls 
may be engraved in such a manner that when the 
rolls are synchronized, the indentations in one roll 
at the point of embossing cooperate with prot- 
uberances on the other roll. 

The method of heat transfer printing is also 
well known in the art. This is a method of printing 
fabric made of polyester or other thermoplastic 
fibers with disperse dyes. The design is transferred 
from pre- printed paper onto the fabric by contact 
heat. Having no affinity for paper, the dyes are 
absorbed by the fabric. To complete the transfer, 
the preprinted paper must be in contact with the 
fabric for a sufficiently long residence time, i.e. the 
time during which the fabric is between the rolls, 
although the length of residence time may be re- 
duced if the pressure on the preprinted paper and 
fabric is increased. The method is capable of pro- 
ducing well defined, clear prints. 

Processes for simultaneously embossing the 
transfer printing to fabrics are known in the art as 
well. In U.S. Patent No. 1,744,829 and U.S. Patent 
No. 1,895,243, the simultaneous printing and em- 
bossing of cellulosic fabrics is disclosed. A transfer 
dye sheet and cellulosic fabric are simultaneously 
passed between one embossed and one smooth 
roll under high pressure with the transfer sheet 
passed through directly next to the engraved roll. 
No printing or embossing occurs at the portions of 
the fabric which pass between the smooth roll and 
the engraved portions of the engraved roll because 
the engraving is of a sufficient depth that the fabric 
does not contact the embossing roll at the en- 
graved portions. Either the transfer printing sheet 
or the fabric is moistened prior to passing between 
the rolls. Both patents teach that heating the rolls 
increases the transferability of the dye in the trans- 
fer sheet to the fabric. The simultaneous transfer- 
ring and embossing operation allows the printing to 
be transferred directly to the portion of the fabric 
which has been embossed, i.e. the portion of the 
fabric pressurized by the protuberances on the 
engraved roll. 

The disadvantages of the apparatus and meth- 
ods taught by these patents is that they produce 
less than satisfactory results if the fabric to be 



embossed and d corated possesses depth, as in 
velvet-lik fabrics, instead of ordinary flat woven 
and knit fabrics. Velv t-like fabrics and methods of 
producing them are known in the art. Velvet-like 

5 fabrics include a base and a surface region defined 
by a short, but usually dense, pile formed of fibres. 
Velvet-like fabrics may be knit, woven or flocked. 
For example, a woven velvet-like fabric may be 
made by producing a double-cloth structure woven 

io face to face, with the pile ends interchanging be- 
tween the two cloths. The two fabrics are cut apart 
by a traversing knife, producing two fabrics with a 
cut-pile surface. In another method, pile ends are 
lifted over cutting wires which are inserted in the 

75 same manner as the filling and the pile is cut as 
the wire is withdrawn. 

Flock fabrics are another type of velvet-like 
fabrics which are produced by a process known as 
"flocking" in which adhesive is printed or coated 

20 on a fabric, and finely cut fibres are either adhered 
to or embedded in the fabric by means of dusting, 
air-blasting or electrostatic attraction. The finely cut 
fibres remain adhered to or embedded in the fabric 
at those portions of the fabric which were printed 

25 and coated with adhesive. The result is a velvet-like 
fabric. In a variation known as flock printing, only 
selected portions of the fabric are printed or coated 
with adhesive and, after the finely cut fibres are 
adhered to or embedded in the fabric, the fibres 

30 not secured by adhesive are removed by mechani- 
cal action. 

In simultaneously embossing and decorating a 
pile fabric such as a velvet-like fabric, the fibre 
ends not attached to the fabric base, or embedded 

35 in the adhesive if the fabric is a flock fabric, may 
not be erect and so the fibres may be laying down 
prior to the embossing step, particularly if the fab- 
ric has been rolled-up. The contrast between the 
embossed and non-embossed portions will thus be 

40 reduced if the non-embossed portions are flat. 
Thus, a velvet-like fabric which is simply processed 
with the embossing and decorating methods taught 
in the prior art will have a less than satisfactory 
contrast in colour and contour between the em- 

45 bossed and non-embossed area. 

Additionally, known methods for simultaneously 
embossing and decorating are less than completely 
satisfactory if the fabric is a thermoplastic fabric 
and the decorating step is transfer printing of dye. 

so Thermoplastic fabrics are fabrics at least the sur- 
face region of which are essentially made from 
synthetic materials such as nylon, polyester and 
acrylic which soften or "plasticize" when heated. 
Such surface regions are capable of embossing by 

55 the application of heat and pressure. One problem 
with known methods is due to the limited resid nc 
time of the fabric between the rolls during the 
st ps of embossing and printing. Not enough dye 
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may be transferred to th fabric sine th resi- 
dence time may be insufficient to heat the fabric 
and pre-printed paper to the required temp rature 
and transfer enough dye to the fabric Yet another 
problem is that thermoplastic fabrics do not "soak 
up" dyes readily in the transfer printing process 
when the time to transfer the dye is brief and much 
of the dye will rub off the fabric after the simulta- 
neous step of embossing and printing. 

Accordingly, a method and apparatus for si- 
multaneously embossing and decorating a thermo- 
plastic velvet-like fabric which overcomes the prob- 
lems outlined above is desired. 

Generally speaking, in accordance with the in- 
stant invention, a method for embossing and deco- 
rating a velvet-like fabric is provided. The velvet- 
like fabric includes a base and a pile of thermo- 
plastic fibers, and the base may or may not be the 
same material as the pile. The fabric is heated so 
that the pile fibers are at least partially plasticised 
and then brushed to erect the pile fibers to an 
erect position. A transfer sheet supporting a 
thermally-activated decoration is simultaneously 
passed with the fabric between two rolls which are 
under pressure with respect to each other. At least 
one of the rolls is engraved so as to cause em- 
bossing of the fabric. The passing of the fabric and 
transfer sheet between the rolls is carried out at a 
temperature sufficient to activate the decoration 
and allow the transfer of the decoration to the 
embossed portions of the fabric. 

Also provided is a method for embossing and 
printing a velvet-like fabric. The velvet-like fabric 
includes a base and a pile of thermoplastic fibers, 
and the base may or may not be the same material 
as the pile fibers. The fabric is heated immediately 
before being passed between the two rolls so that 
the temperature of the fabric is nearer the required 
temperature and so that the resulting dye transfer 
is improved. Additionally, the fabric is heated after 
passing through the rolls to penetrate the dye into 
the fabric. 

An apparatus for embossing and decorating 
velvet-like fabrics is also provided. A heater par- 
tially plasticizes the pile fibers and a brush erects 
the pile fibers on the fabric. An engraved roll coop- 
erates with an opposing roll at a pressure sufficient 
to emboss the fabric as it passes therethrough. 
Means are provided to convey the fabric from the 
heater, to the brush and through the rolls. A trans- 
fer sheet supporting a thermally-activated decora- 
tion is also conveyed through the rolls simulta- 
neously with the velvet-like fabric, with the transfer 
sheet positioned between the fabric and the en- 
graved roll. Either the engraved roll, the opposing 
roll or both, thermally activate the decoration to 
allow the transfer of the decoration to the m- 
bossed portions of the fabric. 



Th depth of engraving, which defines a pat- 
tern, is preferably chosen to leave ssentially erect 
the pile fibers in registration therewith. In a pre- 
ferred embodiment, the depth of engraving is es- 
s sentially equal to or greater than the height of the 
pile fibers. 

Finally, an apparatus for embossing and print- 
ing velvet-like fabrics is also provided. One or more 
heaters are used immediately before the simulta- 

70 neous embossing and printing step so that the 
temperature of the fabric is nearer the temperature 
necessary which results in an improved transfer of 
the dye. Additionally, one or more heaters are used 
immediately after the simultaneous embossing and 

75 printing step to penetrate the dye into the fabric. 

Accordingly, it is an object of the present in- 
vention to provide an improved method for em- 
bossing and decorating thermoplastic velvet-like 
fabric. 

20 Another object of the invention is to provide an 
improved apparatus for decorating and embossing 
thermoplastic velvet-like fabric. 

A further object of the invention is to provide a 
thermoplastic velvet-like fabric which has been si- 

25 multaneously decorated and embossed. 

Still another object of the invention is to pro- 
vide a method for simultaneously embossing and 
heat transfer printing thermoplastic velvet-like fab- 
ric. 

30 A further object of the invention is to provide a 
method for simultaneously embossing and transfer- 
ring foil or other appliques to velvet-like fabric. 

Still another object of the invention is to pro- 
vide a method and apparatus for simultaneously 

35 embossing and decorating velvet-like fabric having 
improved colour and contour contrast between the 
embossed and non-embossed areas. 

Yet another object of the invention is to provide 
a method and apparatus for simultaneously em- 

40 bossing and printing thermoplastic fabric where the 
dye is more permanently sealed in the fabric. 

An additional object of the invention is to com- 
pensate for the disadvantages of short residence 
time of embossing and decorating a fabric through 

45 rolls. 

Still other objects and advantages of the inven- 
tion will in part be obvious and will in part be 
apparent from the specification. 

The invention accordingly comprises the sev- 

so eral steps and the relation of one or more of such 
steps with respect to each of the other, the appara- 
tus embodying features of construction, combina- 
tions and arrangements of parts which are adapted 
to effect such steps, and the article which pos- 

55 sesses the characteristics, properties and relation 
of elements, all as xemplified in the detail d dis- 
closure hereinafter set forth, and the scope of th 
invention will be indicated in th claims. 
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For a fuller understanding of the invention, ref- 
erence is had to the following description taken in 
connection with the accompanying drawing, which 
is a schematic layout of the simultaneous emboss- 
ing and decorating apparatus. 

Reference is made to the drawing which illus- 
trates the schematic layout of the apparatus for 
decorating and embossing a thermoplastic velvet- 
like fabric according to the invention. The main 
apparatus for simultaneously embossing and deco- 
rating the fabric 5 is designated generally at 30, 
and the pre-treatment apparatus is designated gen- 
erally at 10. 

A velvet-like fabric includes a base and a sur- 
face region defined by a short but usually dense, 
pile formed of fibers. For purposes of this inven- 
tion, the pile is made of synthetic fibers which may 
be plasticized i.e. softened when heated. It is an- 
ticipated that some combination of natural fibers 
may be blended in the pile as well, as long as this 
does not interfere with the ability of the pile to be 
embossed and decorated. 

One type of velvet-like fabric is flock fabric. 
However, it is anticipated that the invention is ap- 
plicable to any type of velvet-like fabric which has 
a base and a surface region defining a pile formed 
essentially of a thermoplastic material and capable 
of being embossed by a heated embossing roll. 
Fabric 5 is a flock fabric if it is produced by a 
process known as "flocking" in which adhesive is 
printed or coated on a fabric base and finely cut 
fibers are applied all over by means of dusting, air- 
blasting or electrostatic attraction. Nonetheless, the 
invention is equally applicable to other forms of 
velvet-like fabrics including those which are woven 
or knit, in which the base and pile regions are 
usually continuous and formed of the same ma- 
terial. 

In any velvet-like fabric to which the invention 
is applied, at least the surface region is made of 
thermoplastic material. As used herein, thermoplas- 
tic fabrics are any velvet-like fabrics in which the 
surface region is made of a thermoplastic material 
such as nylon, polyester and acrylic which softens 
when heated. Although natural material may also 
be present in the surface region, the surface region 
is capable of being embossed by a heated em- 
bossing roll and preferably can be dyed by the 
process of transfer printing. 

In a preferred embodiment, the fabric has a 
pile height of between about 0.8 and 2.3 mm, with 
a particularly preferred pile height of 1.2 mm. In 
addition, the denier of the fibers in the pile is 
preferably between about 0.8 and 3, with a particu- 
lar preferred denier of 1.1. 

The surface of fabric 5 which shows the pile is 
designated the face 6 of fabric 5. The other side is 
the back 7 of fabric 5. 



Fabric 5 is guided through both pr -treatment 
apparatus 10 and main apparatus 30 by a series of 
idler rolls 14-16, 18, 34, 35, 37 and 38 which will 
be discussed individually in further detail below. 

5 The idler rolls contain bearings which allow the 
idler rolls to rotate freely in response to pressure 
from fabric 5 but which do not actively pull fabric 5 
through pre-treatment apparatus 10 and main ap- 
paratus 30. Instead, fabric 5 is actively pulled 

ro through apparatus 10 by driven roll 17 and through 
apparatus 30 by the pressure between first con- 
veyor roll 44 and second conveyor roll 45 and drive 
from embossing roll 48, discussed in further detail 
below. In a preferred embodiment, fabric 5 is pul- 

75 led by these rolls and thus conveyed through pre- 
treatment apparatus 10 and main apparatus 30, at 
a speed of between 1.5 and 4.5 meters/minute, 
with a particularly preferred speed of 3 
meters/minute. 

20 Fabric 5 is drawn into a pre-treatment frame 12 
of pre-treatment apparatus 10 around first idler roll 
14. Next, the back 7 of fabrics is drawn against a 
steam heater 20. Steam is continuously fed through 
steam heater 20. However, steam heater 20 is a 

25 closed structure so that fabric 5 does not become 
wet. 

The front 6 of fabric 5 is meanwhile heated by 
radiation from electric heater 21. This combination 
of heating raises the temperature of fabric 5 so that 

30 the thermoplastic fibers in the pile begin to plas- 
ticize. If fabric 5 is a flock fabric, both the flock 
fibers and adhesive which adhere the flock fibers to 
fabric 5 begin to plasticize. 

With the fibers thus softened, the face 6 of 

35 fabric 5 comes into contact with cylinder 24. Cyl- 
inder 24 is a rotating band with a series of nylon 
bristles 25 embedded therein. Nylon bristles 25 
may be straight. 

Cylinder 24 rotates at a surface speed greater 

40 than the speed at which fabric 5 is moving. Prefer- 
ably, cylinder 24 rotates counterclockwise since the 
fibers in the pile are apt to be lying down with the 
ends not attached to fabric 5 further behind than 
where the other ends are attached. Nylon bristles 

45 25 brush the face 6 of fabric 5 and cause the 
unattached ends of the softened fibers to stand 
erect. 

The friction between cylinder 24 and cleaning 
brush 27 rotates cleaning brush 27. Cleaning brush 

50 27 has cleaning bristles 28 which help clean off 
loose fibers which have collected on nylon bristles 
25. Since cleaning brush 27 is in sympathy drive 
with cylinder 24, cleaning brush 27 rotates in the 
direction opposite to cylinder 24. 

55 Fabric 5, conveyed by driven roll 17, is trans- 

ported around idler rolls 16 and 18 and out of pre- 
treatment apparatus 10. At this point, the fibers 
which make up the pi I on fabric 5 are in an er ct 
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position. 

Sine the fibers are pre-treated to stand erect 
befor being embossed and decorated, the por- 
tions of fabric not embossed are at a maximum 
height and thus provide maximum contour contrast 
between the embossed and non-embossed areas 
of the fabric. The portions of the fabric not em- 
bossed remain erect, and so fibers not intended to 
be embossed are in fact not embossed. 

Fabric 5 next enters main apparatus 30 by 
being conveyed around idler rolls 34 and 35 and 
into main frame 32. The face 6 of fabric 5 is heated 
by a plurality of infrared heaters 22. The advantage 
of infrared heaters 22 will be discussed further 
below. 

At the same time, a transfer sheet 8 is drawn 
from transfer sheet let-off roll 40 and enters main 
apparatus 30 by being conveyed around idler roll 
36. 

Transfer sheet 8 supports a thermally-activated 
decoration. In the heat transfer printing embodi- 
ment, transfer sheet 8 is preprinted paper contain- 
ing dyestuffs. Particularly preferred dyestuffs which 
may be used in the transfer paper include but are 
not limited to, Disperse Blue 56 (eg Terasil Blue 
BGE Psf 100%, Ciba-Geigy Corp.), Disperse Red 
60 (eg Terasil Brilliant Red FB, Ciba-Geigy Corp.), 
Disperse Violet 78 (eg Intrasperse Violet 2RB, 
Crompton & Knowles Corp.) and Disperse Yellow 
54 (eg Terasil Yellow 2 GW 200%, Ciba-Geigy 
Corp.). Transfer sheet 8 may also be a sheer of 
applique material, such as a foil, coated with a 
heat-activated adhesive. 

Fabric 5 and transfer sheet 8 are passed be- 
tween first conveyor roll 44 and embossing roll 48 
with transfer sheet 8 located between embossing 
roll 48 and fabric 5. Embossing roll 48, in turn, is in 
contact with second conveyor roll 45. As previously 
noted, first and second conveyor rolls 44 and 45 
are actively driven, as is embossing roll 48. The 
rotation of embossing roll 48 and first conveyor roll 
44 and pressure maintained between first and sec- 
ond conveyor rolls 44 and 45 draws fabric 5 and 
transfer sheet 8 through embossing roll 48 and first 
conveyor roll 44. 

First and second conveyor rolls 44 and 45 are 
spaced such that the pressure exerted on fabric 5 
by embossing roll 48 and first conveyor roll 44 is 
sufficient to emboss fabric 5. This pressure is 
preferably between about 70 and about 110 kg/cm, 
with a particularly preferred pressure of about 100 
kg/cm. 

Embossing roll 48 is engraved so as to have 
protuberances 49 jutting therefrom defining a pat- 
tern. The actual embossing occurs at those por- 
tions of fabric 5 which are passed between prot- 
uberances 49 and first conveyor roll 44. The depth 
of the engraved portions of embossing roll 48 is 



preferably such as to leav the pile fibers ssen- 
tially erect after mbossing. The depth of the en- 
graved portion is preferably essentially equal to or 
greater than the height of the pile when the fibers 
s are in the erect, standing position to maximize the 
benefit of pre-treating fabric 5. The depth of the 
engraving of embossing roll 48 is preferably 2.6 
mm. 

Although a three-roll embossing system is 
ro shown in schematic diagram 1 , it is anticipated that 
other roll configurations might be used, such as the 
two-roll embossing systems described in the prior 
art. Additionally, although first conveyor roll 44 is 
shaped as a smooth cylinder, first conveyor roll 44 
75 might also be engraved to cooperate with emboss- 
ing roll 48 such that when the rolls are synchro- 
nized, the protuberances on embossing roll 48 cor- 
respond to the engraved portions of first conveyor 
roll 44, and the protuberances of first conveyor roll 
20 44 correspond to the engraved portions of emboss- 
ing roll 48. 

Embossing roll 48 contains hot oil running 
therethrough in the direction perpendicular to the 
movement of fabric 5. The hot oil is at a tempera- 

25 ture sufficient to activate the thermally-activated 
decoration on transfer sheet 8. The decoration is 
thus transferred to the portion of fabric 5 being 
embossed during the embossing procedure. In the 
case of heat transfer printing, the dye is absorbed 

30 by the portion of fabric 5 being engraved since the 
dyes have no affinity for the paper on which they 
are printed. In the case of applique transfer, the 
adhesive on the applique material is thermally- 
activated and the applique is thus adhered to the 

35 portion of fabric 5 being engraved. The embossing 
pressure cuts the edges of the applique so that the 
portion of the applique attached to the engraved 
portion of fabric 5 is separated from the remaining 
applique transfer sheet. The embossing tempera- 

40 ture is thus high enough to activate the thermally- 
activated decoration. This temperature will vary ac- 
cording to the conditions but in the preferred em- 
bodiment the temperature is between about 200 
and about 220°C, with a particularly preferred tem- 

45 perature of about 21 0°C. 

Particularly in heat transfer printing, the amount 
of dye transferred from transfer sheet 8 to fabric 5 
depends on the temperature of heated embossing 
roll 48, the pressure between first and second 

50 conveyor rolls 44 and 45 and the residence time of 
contact between fabric 5, transfer sheet 8 and 
heated embossing roll 48. Since the residence time 
is brief, the pre-heating of fabric 5 by infrared 
heaters 22 immediately before the dye-transfer 

55 step means that less of th residence time is spent 
raising th t mp ratur of fabric 5. Therefore, mor 
of th resid nc time is d voted to transferring the 
dye at the transfer temp ratur and mor dy is 
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transferred. Preferably, th pile fib rs in fabric 5 
are preheated to a temperature between about 180 
and about 195*C, with a particularly pr ferred tem- 
perature of about 190°C. This temperature is the 
temperature at the surface or face of the pile fibers. s 

The remaining transfer sheet 8 exits main 
frame 32 and is wound onto transfer sheet re-roll 
42. 

The embossed and decorated fabric 5 is con- 
veyed around idler roll 37, exits main frame 32 and w 
Js conveyed around idler roll 38. Particularly when 
the decoration transferred is a dye, the face 6 of 
fabrics is post-heated by infrared heaters 23 lo- 
cated between idler rolls 37 and 38. Preferably, 
fabric 5 is post-heated to a temperature between rs 
< about 180 and about 195°C, with a particularly 
preferred temperature of 190°C. This temperature 
is the temperature at the surface or face of the pile 
fibers. Infrared heaters 23 allow the dye to further 
penetrate and set in fabric 5. For example, two 20 
fabrics were each simultaneously embossed and 
dyed in accordance with the invention, except the 
first was not post-heated with infrared heaters while 
the second was. Both were subjected to the 
"crock" test in which a swatch of white fabric is 25 
rubbed onto the subject fabric and the amount of 
dye transferred to the white fabric is measured. 
The "crock" test scale is between 1 (worst) and 5 
(best), with 1 having the most amount of dye 
transferred to the white fabric. Upon testing, the 30 
first fabric which was not post-heated had a score 
of 2, whereas the second fabric which was post- 
heated, had a score of 4. Qualitatively, the intensity 
and depth of colour improved with the post-heating 
process. 35 

If fabric 5 is to undergo transfer printing, the. 
combination of heating the fabric immediately be- 
fore and after the simultaneous embossing and 
printing step is particularly advantageous. Thermo- 
plastic fabrics which are heated before the simulta- 40 
neous embossing and printing receive an adequate 
amount of dye but if the fabric is not heated after 
the embossing and printing step the dye does not 
penetrate the fabric and tends to rub off. Similarly, 
the dyes in thermoplastic fabrics which are heated 45 
after the embossing and printing step penetrate 
and remain steadfast but if the fabric is not heated 
before the simultaneous embossing and printing 
the penetration and steadfastness becomes rela- 
tively less significant since not enough dye is so 
transferred in the first place. Therefore, the com- 
bination of the steps produces particularly high 
quality thermoplastic fabric products from simulta- 
neous embossing and printing. 

Idler rolls 38 and 39 convey fabric around 55 
cooling can 50. Cooling can 50 is a hollow cylinder 
with a continuous flow of cool water running in a 
direction perpendicular to the movem nt of fabric 



5. Cooling can 50 is a closed container so that 
fabric 5 is reduced after contacting cooling can 50, 
so that fabric 5 will be ready for any further pro- 
cessing. 

Although heaters 20-23 are described as 
steam, electric, infrared and infrared, respectively, 
these designations are not meant in any limiting 
sense as it is expected that other types of heaters 
may be substituted for each. Additionally, although 
heaters 20 and 21 are described in the singular 
and heaters 22 and 23 as a plurality, it is expected 
that one or more heaters may be used at each 
location, depending on the designer's preference or 
physical parameters in which the particular appara- 
tus is to be located. 

It will thus be seen that the objects set forth 
above, among those made apparent from the pre- 
ceding description, are efficiently attained and, 
since certain changes may be made in carrying out 
the above method and in the article set forth with- 
out departing from the spirit and scope of the 
invention, it is intended that all matter contained in 
the above description and shown in the accom- 
panying drawing shall be interpreted as illustrative 
and not in a limiting sense. 

It is also to be understood that the following 
claims are intended to cover all of the generic and 
specific features of the invention herein described 
and all statements of the scope of the invention 
which, as a matter of language, might be said to 
fall therebetween. 

Claims 

1. A method for embossing and decorating a 
velvet-like fabric (5) comprising: heating a fab- 
ric including a base and a pile of thermoplastic 
fibers so that the thermoplastic fibers are at 
least partially plasticized; brushing the fabric to 
erect the fibers; simultaneously passing the 
fabric and a transfer sheet (8) supporting a 
thermally-activated decoration between two 
rolls (44,48) under pressure with respect to 
each other, wherein at least one of the rolls is 
engraved so as to cause embossing of the 
fabric, and wherein the passing is carried out 
at a temperature sufficient to activate the deco- 
ration and allow the transfer of the decoration 
to the embossed portions of the fabric. 

2. The method of claim 1 , further comprising the 
step of heating the pile fibers after brushing 
the fabric (5) and before simultaneously pass- 
ing the fabric and the transfer sheet (8) be- 
tween the two rolls (44,48) such that the pile 
fibers ar nearer the temperature sufficient to 
activate the decoration before being passed 
betwe n the two rolls. 
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3. The method of claim 2, wherein the pi I fibers 
are heated, after brushing the fabric (5) to a 
temperature b tw en about 180 to about 
195°C. 

4. The method of any preceding claim, wherein 
the decoration is a dye and the transfer of the 
dye is by printing. 

5. The method of claim 4, further comprising the 
step of heating the pile fibers after simulta- 
neously passing the fabric (5) and transfer 
sheet (8) between the two rolls (44,48) to im- 
prove the penetration and set of the dye into 
the pile. 

6. The method of any one of claims 1 to 3, 
wherein the decoration is an appliqu coated 
with an adhesive which is thermally activated, 
and wherein the portion of the appliqu which is 
transferred to the embossed portion of the 
fabric (5) is cut from the rest of the appliqu 
during the embossing procedure by the pres- 
sure generated between the rolls (44,48). 

7. The method of claim 6, wherein the appliqu is 
a sheet of foil. 

8. The method of any preceding claim, further 
comprising cooling the fabric (5) after passing 
the fabric between the two rolls (44,48). 

9. The method of any preceding claim, wherein 
the pile fibers have a denier between about 0.8 
and 3 and the pile has a height between about 
0.8 and 2.3 mm. 

10. The method of any preceding claim., wherein 
the fabric (5) passes through the rolls (44,48) 
at a speed of between about 1.5 and 4.5 
meters per minute. 

11. The method of any preceding claim, wherein 
the fabric (5) is a woven fabric. 

12. The method of anyone of claims 1 to 10, 
wherein the fabric (5) is a knit fabric. 

13. The method of any one of claims 1 to 10, 
wherein the fabric (5) is a flock fabric and the 
pile fibers are flock fibers which are attached 
by an adhesive to the base, and the adhesive 
is also partially plasticized in the heating step. 

14. The method of any preceding claim, wherein 
the base is also thermoplastic 

15. A velvet-like fabric (5) mbossed and d co- 



rated by th method of any preceding claim. 

16. A method for embossing and decorating a 
velvet-like fabric (5) including a base and a pile 

s of thermoplastic fibers, comprising: pre-heating 

the pile fibers in the fabric; simultaneously 
passing the pre-heated fabric and a printing 
transfer sheet (8) supporting a thermally-ac- 
tivated dye between two rolls (44,48) under 

ro pressure with respect to each other, wherein at 

least one of the rolls is engraved so as to 
cause embossing of the fabric, and wherein 
the passing is carried out at a temperature 
sufficient to activate the dye and allow the 

75 printing of the dye on the embossed portions 

of the fabric; and post-heating the pile fibers in 
the fabric after simultaneously passing the fab- 
ric and transfer sheet between the two rolls to 
improve the penetration and set of the dye into 

20 the fabric. 

17. The method of claim 16, wherein the pile fibers 
are pre-heated to a temperature between about 
180 and about 195°C. 

25 

18. The method of claim 17, wherein the pile fibers 
are pre-heated to about 1 90°C. 

19. The method of any one of claims 16 to 18, 
30 wherein the pile fibers are post-heated to a 

temperature between about 180 and about 
195°C. 

20. The method of claim 19, wherein the pile fibers 
35 are post-heated to about 190°C. 

21. The method of any one of claims 16 to 20, 
further comprising cooling the fabric (5) after 
the post-heating step. 

40 

22. The method of any one of claims 16 to 21, 
wherein the pile fibers are made of nylon. 

23. The method of any one of claims 16 to 21, 
45 wherein the pile fibers are made of polyester. 

24. The method of any one of claims 16 to 21, 
wherein the pile fibers are made of acrylic. 

so 25. The method of any one of claims 16 to 24, 
wherein the fabric (5) passes through the rolls 
(44,48) at a speed of between about 1.5 and 
4.5 meters per minute. 

55 26. The method of claim 25, wherein the pressure 
betw en th two rolls (44,48) is between about 
70 and 110 kg/cm. 
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27. Th method of claim 26, wher in th fabric (5) 
passes between the two rolls (44,48) at a tem- 
perature of between about 200 and 220°C. 

28. A velvet-like fabric (5) embossed and deco- 
rated by the method of any one of claims 16 to 
27. 

29l The method of any one of claims 16 to 27, 
further comprising the steps, before pre-heat- 
ing the pile fibers, of heating the fabric (5) so 
that the pile fibers are at least partially plasti- 
cized; and brushing the fabric to erect the 
fibers. 

3D. The method of claim 16, wherein the pile fibers 
are a plurality of thermoplastic flock fibers at- 
tached by an adhesive to the base. 

31. The method of claim 30, further comprising the 
steps, before pre-heating the fibers, of heating 
the fabric (5) so that the adhesive and flock 
fibers are at least partially plasticized; and 
brushing the fabric to erect the flock fibers. 

32. The method of claim 29, wherein the pile fibers 
have a denier between about 0.8 and 3 and the 
pile has a height between about 0.8 and 2.3 
mm. 

33. The method of any one of claims 29 to 32, 
wherein the at least one engraved roll (48) in 
contact with the pile is selected to have en- 
graving defining a desired pattern of a depth 
sufficient to leave the pile in registration with 
the engraving essentially erect after emboss- 
ing. 

34. The method of claim 33, wherein said engrav- 
ing depth is greater than the height of the pile. 

35. The method of any one of claims 29 to 34, 
further comprising cooling the fabric (5) after 
the final heating step. 

36. A velvet-like fabric embossed and decorated 
by the method of any one of claims 29 to 35. 

37. An apparatus for embossing and decorating a 
velvet-like fabric (5), including a base and a 
pile of thermoplastic fibers, by use of a trans- 
fer sheet (8) supporting a thermally-activated 
decoration, comprising: an initial heating 
means (20,21 ) capable of heating the fabric so 
that the pile fibers are at least partially plasti- 
cized; brush means (24) capable of erecting 
the pi I fibers; an engraved roll (48); an oppos- 
ing roll (44) cooperating with the ngraved roll 



at a pressur suffici nt to emboss the fabric if 
passed therethrough; m ans (17,44,45,48) for 
moving the fabric from the initial heating 
means to a position at which it is operatively 

5 engaged by the brush means and then through 

the rolls; means (44,45,48) for moving a trans- 
fer sheet (8) supporting a thermally-activated 
decoration between the rolls so that the trans- 
fer sheet passes simultaneously with the fabric 

io between the rolls and is positioned between 
the fabric and the engraved roll; and an opera- 
tion heating means capable of heating the 
transfer sheet and the fabric, when the transfer 
sheet and fabric are passed simultaneously 

75 together between the two rolls, to a tempera- 
ture sufficient to thermally activate the decora- 
tion and allow the transfer of the decoration to 
the embossed portions of the fabric. 

20 38. The apparatus of claim 37, further comprising 
a pre-heating means (22) capable of heating 
the fabric (5) after the fabric has been con- 
veyed past the brush (24) and immediately 
before the fabric is conveyed between the two 

25 rolls (44,48) and wherein said fabric moving 
means (1 7,44,45,48) moves the fabric from the 
brush means through the pre-heating means 
and to the two rolls. 

30 39. The apparatus of claim 38, further comprising 
a post-heating means (23) capable of heating 
the fabric (5) after the fabric has been passed 
through the rolls (44,48) and wherein said 
transfer sheet moving means (44,45,48) also 

35 moves the fabric from the two rolls and 

through the post-heating means. 

40. The apparatus of any one of claims 37 to 39, 
wherein the brush means (24) is a cylindrical 

40 rotating working brush. 

41. The apparatus of claim 40, wherein the cylin- 
drical rotating working brush (24) rotates faster 
than the fabric moving means (17) moves the 

45 fabric (5) thereby. 

42. The apparatus of claim 40 or 41 , further com- 
prising a cylindrical rotating cleaning brush 
(27) adjacent the cylindrical rotating working 

so brush (34) to clean the cylindrical rotating 

working brush of loose fiber. 

43. The apparatus of claim 42, wherein the rotation 
of the cylindrical rotating cleaning brush (27) is 

55 coordinated with the rotation of the cylindrical 

rotating working brush (24). 

44. The apparatus of any one of claims 37 to 43, 
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wherein th initial heating means (20,21) com- 
prises infrared heat, electric heat, steam heat 
or a combination thereof. 

45. An apparatus for embossing and printing a 
velvet-like fabric (5) including a base and a pile 
of thermoplastic fibers, by use of a printing 
transfer sheet (8), comprising: pre-heating 
means (22) capable of heating the pile fibers; 
an engraved roll (48); an opposing roll (44) 
cooperating with the engraved roll at a pres- 
sure sufficient to emboss the fabric if passed 
therebetween; post-heating means (23) capa- 
ble of heating the pile fibers after the fabric 
has been passed between the rolls; means 
(17,44,45,48) for moving the fabric past the 
pre-heating means, between the two rolls and 
past the post-heating means; means for mov- 
ing the printing transfer sheet supporting a 
thermally-activated dye between the rolls so 
that the printing transfer sheet passes simulta- 
neously with the fabric between the rolls and is 
positioned between the fabric and the en- 
graved roll; and an operation heating means 
capable of heating the printing transfer sheet 
and the fabric if the printing transfer sheet and 
fabric are passed simultaneously together be- 
tween the two rolls, to a temperature sufficient 
to thermally activate the dye and allow the 
printing of the dye to the embossed portions of 
the fabric. 



50. The apparatus of claim 49, wher in th cooling 
means (50) is a cooling cylinder with relatively 
cool water passing therethrough and th fabric 
moving means (17,44,45,48) is capable of 
5 moving the fabric (5) around said cooling cyl- 

inder. 

51- The apparatus of any one of claims 37 to 50, 
wherein the velvet-like fabric (5) is a flock 

ro fabric and the pile is a plurality of thermoplas- 

tic flock fibers attached by an adhesive to the 
base, and the initial heating means (20,21) is 
capable of heating the flock fabric so that both 
the flock fibers and the adhesive are at least 

75 partially plasticized. 

52. The apparatus of claim 51, wherein said en- 
graved roll (48) includes engraved regions de- 
fining a desired pattern of a depth sufficient to 

20 leave those pile fibers in registration with the 

engraved regions essentially erect after em- 
bossing. 

53. The apparatus of claim 52, wherein said en- 
25 graving depth is at least equal to or greater 

than the height of the pile fibers. 



30 



46. The apparatus of any one of claims 37 to 45, 
wherein the pre-heating means (22) and/or the 
post-heating means (23) comprises infrared 35 
heat, electric heat, steam heat or a combina- 
tion thereof. 



47. The apparatus of any one of claims 37 to 46, 
further comprising a third roll (45) adjacent 40 
said engraved roll (48) and wherein said op- 
posing (44) and third rolls are situated so as to 
cause the opposing roll to cooperate with the 
engraved roll at the sufficient pressure. 

45 

48. The apparatus of any one of claims 37 to 47, 
wherein said operation heating means com- 
prises passing hot oil through at least one of 
the rolls (44,48). 

50 

49. The apparatus of any one of claims 37 to 48, 
further comprising cooling means (50) capable 
of reducing the temperature of the fabric (5) 
exiting the rolls (44,48), and wherein the fabric 
moving means (1 7,44,45,48) is also capable of 55 
moving the fabric between the rolls and to the 
cooling means. 
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